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248a Monday, February 27, 2012development as well as neurological disease. Despite extensive research, the
molecular basis of the interactions of ligands with TSPO, including benzodi-
azepine drugs, cholesterol and porphyrins remains unclear. We successfully
expressed and purified the recombinant human TSPO (HsTSPO) and its close
homolog, TSPO from Rhodobacter sphaeroides (RsTSPO) in E. coli and char-
acterized their biophysical and biochemical properties. Both human and Rho-
dobacter TSPO were purified to homogeneity by Ni-NTA affinity followed by
size exclusion chromatography. The protein-detergent complex of HsTSPO
behaves as a hexamer of ~160 kDa and RsTSPO as a dimer of ~66 kDa as
measured by size exclusion. The binding of purified HsTSPO and RsTSPO
with endogenous ligands protoporphyrin IX (PpIX), cholesterol, and the
drug ligand PK11195, were measured using a tryptophan fluorescence
quenching assay. PpIX showed mM affinity to both HsTSPO and RsTSPO.
The binding of PK11195 to HsTSPO showed bi-phasic behavior with apparent
Kds in the nM range, while RsTSPO showed similar bi-phasic behavior in the
mM range. Preliminary data suggests nM affinity of cholesterol for HsTSPO
but mM affinity for RsTSPO. Knowledge of the biophysical and biochemical
properties of TSPO obtained in this study confirms the results of some previ-
ous studies and provides important information for ongoing crystallographic
efforts to determine structure. (Supported by the Center for Mitochondrial Sci-
ence and Medicine, Strategic Partnership Grant, Michigan State University
Foundation).
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G protein-coupled receptors (GPCRs) belong to the largest gene family in the
human genome. They mediate intracellular signaling in response to external
stimuli, making them ideal drug targets. Despite their importance, activation
mechanisms of GPCRs, especially those in Families B and C, are poorly under-
stood at the molecular level. This is mostly because GPCRs are difficult to pu-
rify to the quantities enough for mechanistic biophysical studies. Here, we
develop a purification method using Nanodiscs, which are nanometer-sized
lipid bilayer disk-shaped particles. We use Nanodiscs to incorporate GPCRs
immediately after membrane solubilization. We then perform chromatographic
purification, while the GPCRs are in the lipid environments of Nanodiscs. This
approach minimizes the contact time of the GPCRs with detergent, and thereby
reduces the chance of denaturation by detergent. We used this method to purify
family B parathyroid hormone 1 receptor (PTH1R). Applying fluorescent
methods, we showed that the purified PTH1R in Nanodiscs can bind to its na-
tive ligand PTH(1-34) and activate G protein. This is the first study in which
a Family B GPCR has been examined in a Nanodisc. Doing so reveals for
the first time that both binding of native ligand PTH(1-34) and G protein activ-
ity of PTH1R depend on calcium concentration in the milli-molar range. This
calcium dependence is likely correlated to the function of PTH1R in signaling
calcium homeostasis in kidney and bone. The results provide a basis for further
investigations to understand the mechanism of administrating PTH(1-34) as
treatment for osteoporosis. We conclude that our purification method using
Nanodiscs is viable for purifying GPCR and enables observations such as
calcium-dependent G protein activity that would have been difficult in cells
or membrane preparations.
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Human Phospholipid Scramblase 1 (hPLSCR1) is an endofacial plasma mem-
brane protein that is multipalmitoylated and is widely expressed in most human
tissues. hPLSCR1 is involved in the rapid calcium dependent translocation of
plasma membrane phospholipids, although neither the detailed calcium-
induced conformational change nor the mechanism of phospholipid scrambling
are known yet. In addition to this role in phospholipid scrambling, hPLSCR1
may also function to regulate processes including signaling, cell differentiation,
apoptosis, injury, cell proliferation and transcription.We have constructed a truncated mutant lacking the transmembrane alpha
helix at C-terminal end (hPLSCR1DC290) in order to make the protein
more stable and soluble. Preliminary structural studies(fluorescence and infra-
red spectroscopies) in the presence of calcium suggest that the truncated pro-
tein binds the ion and undergoes conformational changes similarly to the wild
type.
Functional studies using the Langmuir balance show that the ion increases the
mutant adsorption to lipid monolayers, and this increase is enhanced by the
presence of PS. Nevertheless the protein reconstituted in liposomes does not
have any scramblase activity. We conclude that the mutant lacking the trans-
membrane domain retains two important properties of the native protein, the
calcium-dependent conformational change and the capacity of membrane
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Cytochrome bc complexes present in the energy transducing membranes of
respiration and photosynthesis share structural and functional homology. By
comparing the ten lipid, detergent and pigment positions in the crystal struc-
tures of the dimeric photosynthetic cytochrome b6f complex from 2 cyanobac-
teria2,3 and an alga4, obtained in the presence of synthetic and natural lipids,
with the 13 natural lipid and detergent positions in the yeast cytochrome bc1
dimer5, an extensive conservation of lipid sites has been deduced. Seven lipid
and detergent sites in the cyanobacterial b6f complex overlap three natural
lipid sites in the algal complex, and four sites in the respiratory bc1 complex.
The lipids occupying these sites differ between b6f and bc1: the crystal struc-
tures of b6f
2-4 contain natural sulfolipid and monogalactosyldiacylglycerol,
and synthetic phosphatidylcholine whereas the respiratory bc1 complex
5 con-
tains cardiolipin, phosphatidic acid and phosphatidyl-ethanolamine. Phospha-
tidyl-glycerol and digalactosyldiacylglycerol have been identified in the b6f
complex by mass spectrometry. The lipid-like chlorophyll-a, b-carotene and
eicosane are unique to b6f. Based on structural superposition of b6f and bc1,
sequence conservation, analyses of inter-molecular distances, and amino
acid and lipid B-factors, the following lipid functions are inferred in b6f: (i)
substitution of bc1 trans-membrane helix (TMH) H by a lipid and chlorophyll
chlorin ring in b6f; (ii) lipid and b-carotene mediated connection of trans-
membrane peripheral and core domains; (iii) stabilization of the iron-sulfur
protein TMH, perhaps relevant to catalytic domain motion; (iv) n-side charge
and polarity compensation; (v) b-carotene-mediated super-complex with pho-
tosystem I reaction center complex. A physiological function for conserved
Pet G and N6 subunits is proposed. 1Hasan et al., JMB (in press); 2Yamshita
et al., JMB 2007; 3Baniulis et al., JBC 2009; 4Stroebel et al., Nature 2003;
5Solmaz and Hunte, JBC 2008; 6Schneider et al., Res. Microb. 2007; Fun-
ding:NIH-GM0383231256-Pos Board B26
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The transport of Ammonia is provided by Amt/MEP/Rh protein superfamily.
The x-ray structures of AmtB from Escherichia coli, Rh50 from Nitrosomonas
europaea, and human RhCG show some distinct variations on periplasmic ves-
tibules. After numerous experimental and computational studies we have a solid
understanding on mechanism on E.Coli AmtB. However, the absence of an ar-
omatic cage on Rh proteins and a strongly conserved E166 residue in the vicin-
ity hints different conduction mechanism. Various simulation studies reported
on this note shows differences on substrate recruitment and conductivity be-
tween AmtB and Rh proteins. All the studies summarized in this note confirms
the conserved E166 emerges as a strong recruitment site for charged ammonia.
The conserved phenyl gate behaves different for Rh proteins and the synchro-
nized motion is not observed. These findings suggest a different deprotonation
mechanism.
In this study we compare the substrate selectivity, possible conduction mecha-
nisms of these proteins by using MD simulations.
